1. Background {#sec173927}
=============

Hypertension is a chronic disease that has become a public health challenge ([@A35805R1]) and shortens the lives of many people around the world ([@A35805R2]). It is considered to be an important risk factor for cardiovascular disease, stroke, and kidney disease ([@A35805R3]), as well as the most common risk factor for death and the main cause of disability worldwide ([@A35805R1], [@A35805R4]). Out of the 17 million global deaths per year that result from cardiovascular disease ([@A35805R5]), 9.4 million are due to hypertension ([@A35805R6]).

It has been predicted that the total number of hypertensive patients will rise from 1 billion in 2008 to 1.54 billion in 2025; 29% of these are adolescents who mostly live in developing countries ([@A35805R7], [@A35805R8]). Three-fourths of hypertensive patients (639 million) reside in developing countries with limited resources; these people have very little knowledge about hypertension and usually also have poor control of the condition ([@A35805R9], [@A35805R10]). Africa (46%) and the Middle East (41%) have the most hypertensive patients above the age of 25 ([@A35805R11]). The prevalence of hypertension has been attributed to numerous risk factors, such as population growth, aging, and behavioral factors, including poor nutrition, the disadvantages of drinking alcohol, physical inactivity, overweight, and being exposed to ongoing stress ([@A35805R11]). Failure to manage hypertension is a potential risk factor for cardiovascular disease and also increases the likelihood for these kinds of diseases. Therefore, it is of high importance to control hypertension and therefore decrease the chance of these consequences ([@A35805R11]-[@A35805R13]). According to the world health organization (WHO), one way to better control hypertension is to involve patients in their own self-care surveillance ([@A35805R14], [@A35805R15]). Self-care can be defined as the capability of people, families, and communities to take part in health promotion and protection, disease prevention, and dealing with illness and disability either with or without the support of a health care provider ([@A35805R16]). Thus, the joint national committee on the prevention, detection, evaluation, and treatment of high blood pressure (JNC 7) provides six self-care behavior recommendations considered to be vital to control high blood pressure: 1, compliance with medication regimens; 2, involvement in physical activities; 3, healthy diets low in fat and salt, similar to dietary approaches to stop hypertension (DASH); 4, maintaining a healthy weight; 5, reducing alcohol consumption; and 6, avoidance of tobacco ([@A35805R17]). Moreover, various studies have reported self-care behaviors as one of the main factors for controlling high blood pressure ([@A35805R14], [@A35805R18]-[@A35805R22]). Despite the benefits of these behaviors, many hypertensive patients are not willing to make these changes ([@A35805R21], [@A35805R23]-[@A35805R27]). An examination of self-care behaviors in patients with hypertension may reveal important information for medical practitioners and health experts to control high blood pressure and also to allow policy makers to better support these patients. However, little knowledge about self-care behaviors (i.e., medication adherence, regular physical activity, a healthy diet, and weight management) that may help control high blood pressure exists in southern Iran.

2. Objectives {#sec173928}
=============

Considering the importance of its topic, this study aimed to evaluate the status of self-care behaviors in patients with high blood pressure in southern Iran.

3. Patients and Methods {#sec173940}
=======================

3.1. Participants {#sec173929}
-----------------

This cross-sectional study was conducted in 2014 using a sample of patients with hypertension in urban and rural health centers affiliated with Yasuj University of Medical Science in the Kohgiluyeh BoyerAhmad Province in southern Iran.

All participants were randomly selected from the available records in health centers and were invited to participate in the study. They were recruited either via phone or by referring to their place. They all met the inclusion criteria (six months had passed since a physician made their diagnosis, they had a record at the health center, and they were at least 30 years of age); those who could not communicate effectively with the study personnel or did not provide informed consent were excluded. Finally, out of the 2,400 invited patients, 1836 (76.52%) signed the consent form and voluntarily agreed to participate in the study.

3.2. Measures {#sec173930}
-------------

The questionnaire included three sections: sociodemographic characteristics, risk factors for hypertension, and hypertension self-care activities.

3.3. Sociodemographic Characteristics {#sec173931}
-------------------------------------

The sociodemographic characteristics of the participants were: age, sex, marital status, education, occupation, and household income. The following classifications were made for the characteristics: Marital status: single, married, divorced or widowed; Education: illiterate, elementary, middle, high school, diploma, and university; Employment status: employed, unemployed, farmer, housekeeper, and retired.

3.4. Risk Factors for Hypertension {#sec173932}
----------------------------------

The measured risk factors for hypertension were as follows: family history of hypertension, duration of time that had passed since being diagnosed with hypertension, blood pressure monitoring, history of other diseases, body mass index: height (using a wall-mounted stadiometer) and weight (using calibrated scales), which were recorded by a nurse. (Weight and height were measured after the participants removed their shoes and any heavy outer garments). Body mass index (BMI; calculated as weight/height^2^) was classified into four categories: (BMI \< 18.5), normal weight (18.5 ≤ BMI \< 25.0), overweight (25.0 ≤ BMI \< 30.0), and obese (BMI ≥ 30.0) ([@A35805R28]).

3.5. Self-Care Activities {#sec173938}
-------------------------

Self-care activities were ascertained using the hypertension self-care activity level effects (H-scale). This is a 31-item scale and was prepared by Findlow ([@A35805R29]). The H-scale is designed to help primary care physicians better counsel hypertensive patients who are seeking to achieve blood pressure control ([@A35805R30]). It is recommended by the JNC 7 and has been used in several different studies ([@A35805R31]-[@A35805R33]).

The H-scale examines the level of self-care by asking about the number of days per week on which an individual performs a self-care activity. These response categories were chosen specifically to enable hypertension researchers to explore the dose-response relationship between the various hypertension self-care activities and blood pressure and to ultimately determine the relative contribution of each activity to blood pressure management. For dietary practices, several items were developed to assess adherence to daily activities related to reducing salt intake and eating healthier foods. A separate group of items was created to assess weight management activities within a 30-day time frame.

To examine the content validity and identify whether the items were well representative of the self-care activity level of patients with hypertension, ten experts in the fields of health education, epidemiology, and medicine were asked to assess the questionnaire. The obtained values for CVI and CVR were X and Y, respectively. Accordingly, four items were excluded from the questionnaire. All items were evaluated in terms of clarity and expression by considering the expert's opinions, and relevant changes were made at their suggestion.

Following an expert panel review, a pilot study was conducted using the H-SCALE with a convenience sample of adults with hypertension (n = 30). Cronbach alphas were as follows: medication adherence (α = 0.91), eating a low-salt diet (α = 0.72), physical activity (α = 0.96), smoking (α = 0.91), and weight management (α = 0.85). Thus, the final version of the questionnaire contained 27 items for the assessment of hypertension self-care activities with the following breakdown: medication adherence (3 items), physical activity (2 items), low-salt diet (10 items), smoking (2 items), alcohol (1 item), and weight management (9 items).

### 3.5.1. Medication Adherence {#sec173933}

Three items assessed the number of days in the last week that the respondent displayed adherence: Do you take your blood pressure pills? Do you take your blood pressure pills at the same time every day? and Do you take the recommended number of blood pressure pills? The responses were summed (range: 0 - 21), and the participants who reported that they had followed these three recommendations on all weekdays were considered adherent (score = 21).

### 3.5.2. Low-Salt Diet {#sec173934}

Ten items assessed the attempts at eating a healthy (low-fat and low-salt) diet, avoiding salt while cooking and eating, and avoiding foods high in salt content along with eating the recommended number of servings of fruits and vegetables. All the items were based on a 7-point Likert scale ranging from 0 - 7 days. The responses were summed for all items to create a continuous variable, with possible scores ranging from 0 - 70.

### 3.5.3. Physical Activity {#sec173935}

Exercise was assessed by 2 items based on a 7-point Likert scale ranging from 0 - 7 days: On how many of the past 7 days did you do at least 30 minutes of physical activity? and On how many of the past 7 days did you do a specific exercise activity (such as swimming, walking, or biking) other than what you do around the house or as part of your regular work? The responses were then summed (range: 0 - 14).

### 3.5.4. Smoking {#sec173936}

The participants' smoking status was assessed using 2 items based on a 7-point Likert scale ranging from 0 - 7 days: On how many of the past 7 days did you smoke a cigarette or cigar, even just one puff? and On how many of the past 7 days did you smoke hookah (even just one puff)? The responses were summed (range: 0 - 14). Any respondents who reported 0 days were considered nonsmokers, and the rest were classified as smokers.

### 3.5.5. Alcohol {#sec173937}

Alcohol intake was assessed by one single question ranging from 0 - 7 days: On average, how many days per week do you drink alcohol?

Weight management: Nine items assessed activities undertaken to manage weight through dietary practices specifically intended to lose weight. These activities were compiled from patient recall during the past 30 days and were based on a 5-point Likert scale ranging from strongly disagree 1; to strongly agree 5; with a sum ranging from 9 - 45. Those participants who agreed to all 9 items (score ≥ 35) were considered to be good followers of weight management practices.

3.6. Statistical Analysis {#sec173939}
-------------------------

A logistic regression model was used to obtain the odds ratios as a measure of the association between risk factors and adherence to self-care behaviors and their confidence intervals. All the analyses were carried out using the statistical package for the social sciences (SPSS version 16, SPSS Inc., Chicago, IL, US). The significance level was set at 0.05.

4. Results {#sec173941}
==========

A total of 1836 patients with high blood pressure participated in this study, and their demographic characteristics are indicated in [Table 1](#tbl44186){ref-type="table"}. The mean age of participants was 60.26 years (range: 30 - 92) with a standard deviation of 12.66 years; 60.7 % were female, and 55.2% lived in rural areas. Furthermore, 15.1% had a manometer in their homes, and 45.3% reported a family history of hypertension. Our results revealed that, 36.1 % to their drug regimen, but only 12% avoided salt both while cooking and eating. Moreover, 24.5 % in physical activity on most weekdays, and 86.7% were non-smokers. None were alcohol consumers, and 39.2% managed their weight. There were more self-care behaviors of all types in individuals over the age of 60 compared to other ages and also in females compared with males ([Tables 2](#tbl44187){ref-type="table"} - [4](#tbl44188){ref-type="table"}).

###### Demographic and Health Characteristics of the Study Participants (n = 1836)

  Variables                            No. (%)
  ------------------------------------ -------------
  **Gender**                           
  Male                                 722 (39.3)
  Female                               1114 (55.2)
  **Age groups**                       
  30 - 39                              95 (5.2)
  40 - 49                              262 (14.3)
  50 - 59                              534 (29.1)
  \> 60                                945 (51.5)
  **Marital status**                   
  Single                               25 (1.4)
  Married                              1488 (81)
  Divorced                             323 (17.6)
  **Region**                           
  Urban                                822 (44.8)
  Rural                                1014 (55.2)
  **Education level**                  
  Illiterate                           1149 (62.2)
  Primary school                       362 (19.7)
  Secondary school                     114 (6.2)
  High School                          46 (2.5)
  Diploma                              90 (4.9)
  University                           75 (4.1)
  **Manometer at home**                
  Yes                                  278 (15.1)
  No                                   1558 (84.9)
  **Occupation**                       
  Farmer                               201 (10.9)
  Employed                             111 (6.0)
  Retired                              184 (10.0)
  Unemployed                           269 (14.7)
  Housekeeper                          1071 (58.3)
  **Income**                           
  Poor                                 1655 (90.1)
  Medium                               148 (8.1)
  Good                                 33 (1.8)
  **Body mass index (BMI)**            
  \< 18.5                              15 (0.8)
  18.5 - 25                            655 (35.7)
  25 - 30                              736 (40.1)
  ≥ 30                                 430 (23.4)
  **Family history of hypertension**   
  Yes                                  832 (45.3)
  No                                   1004 (54.7)
  **Duration of diagnosis**            
  \< 5                                 955 (52.0)
  5 - 9                                366 (19.9)
  10 - 14                              298 (16.2)
  15 - 19                              129 (7.0)
  \> 20                                88 (4.8)

###### Self-Care Behavior Prevalence Rates (n = 1836)

  Self-Care Behavior           Male   Female   Total
  ---------------------------- ------ -------- -------
  **Medication adherence**     35.7   36.4     36.1
  **Eating a low salt diet**   12.2   12.4     12.3
  **Physical activity**        28.3   22       24.5
  **Smoking**                  83.8   88.6     86.7
  **Weight management**        38.5   39.7     39.2
  **Alcohol abstinence**       0      0        0

###### Differences Between Adherers and Non-Adherers to Self-Care Behaviors

  Characteristics       Medication Adherence   Low-Salt Diet   Physical Activity   Nonsmoking    Weight Management                                                         
  --------------------- ---------------------- --------------- ------------------- ------------- ------------------- ------------- ------------- ------------ ------------ -------------
  **Gender**                                                                                                                                                               
  Male                  258 (38.9)             464 (39.6)      88 (39.4)           634 (38.9)    204 (45.4)          518 (37.3)    605 (38.0)    117 (48.0)   278 (38.6)   444 (39.8)
  Female                405 (61.1)             709 (60.4)      138 (60.6)          976 (61.1)    245 (54.6)          869 (62.7)    987 (62.0)    127 (52.0)   442 (61.4)   672 (60.2)
  **Age groups**                                                                                                                                                           
  30 - 39               25 (3.8)               70 (6.0)        8 (3.5)             87 (5.4)      20 (4.5)            75 (5.4)      84 (5.3)      11 (4.5)     37 (5.1)     58 (5.2)
  40 - 49               81 (12.2)              181 (15.4)      21 (9.3)            241 (15)      62 (13.8)           200 (14.4)    228 (14.3)    34 (13.9)    105 (14.6)   157 (14.1)
  50 - 59               188 (28.4)             346 (29.5)      61 (27)             473 (29.4)    130 (29)            404 (29.1)    458 (28.8)    76 (31.1)    210 (29.2)   324 (29)
  \> 60                 369 (55.7)             576 (49.1)      136 (60.2)          809 (50.2)    237 (52.8)          708 (51.1)    822 (51.6)    123 (50.4)   720 (51.1)   577 (51.7)
  **Marital status**                                                                                                                                                       
  Single                8 (1.2)                17 (1.4)        5 (2.2)             20 (1.2)      6 (1.3)             19 (1.4)      23 (1.4)      2 (0.8)      9 (1.3)      16 (1.40)
  Married               533 (80)               955 (81.4)      166 (73.5)          1322 (82.1)   376 (83.8)          1112 (80.2)   1291 (81.1)   197 (80.7)   583 (810)    905 (81.10)
  Divorced              122 (18.4)             201 (17.1)      55 (24.3)           268 (16.6)    67 (14.9)           256 (18.4)    278 (17.5)    45 (18.4)    128 (17.8)   195 (17.5)
  **Region**                                                                                                                                                               
  Urban                 279 (42.1)             543 (46.3)      101 (44.7)          721 (44.8)    205 (45.7)          617 (44.5)    737 (46.3)    85 (34.8)    338 (46.9)   484 (43.4)
  Rural                 384 (57.9)             630 (53.7)      125 (55.3)          889 (55.2)    244 (54.3)          770 (55.5)    855 (53.7)    159 (65.2)   382 (53.1)   632 (56.6)
  **Education level**                                                                                                                                                      
  Illiterate            448 (67.6)             701 (59.8)      153 (67.7)          996 (61.9)    276 (61.5)          873 (62.9)    1000 (62.8)   149 (61.1)   445 (61.8)   704 (63.1)
  Primary school        107 (16.1)             255 (21.7)      38 (16.8)           324 (20.1)    87 (19.4)           275 (19.8)    302 (19)      60 (24.6)    150 (20.8)   212 (19)
  Secondary school      37 (5.6)               77 (6.6)        12 (5.3)            102 (6.3)     28 (6.2)            86 (6.2)      96 (6)        18 (7.4)     43 (6)       71 (6.4)
  High School           16 (2.4)               30 (2.6)        4 (1.8)             42 (2.6)      11 (2.4)            35 (2.5)      44 (2.8)      2 (0.8)      23 (3.2)     23 (2.1)
  Diploma               29 (4.4)               61 (5.2)        12 (5.3)            78 (4.8)      24 (5.3)            66 (4.8)      79 (5)        11 (4.5)     33 (4.6)     57 (5.1)
  University            26 (3.9)               46 (4.2)        7 (3.1)             68 (4.2)      23 (5.1)            52 (3.7)      71 (4.5)      4 (1.6)      26 (3.6)     49 (4.4)

###### Differences Between Adherers and Non-Adherers to Self-Care Behaviors

  Characteristics                        Medication Adherence   Low-Salt Diet   Physical Activity   Nonsmoking    Weight Management                                                          
  -------------------------------------- ---------------------- --------------- ------------------- ------------- ------------------- ------------- ------------- ------------- ------------ -------------
  **Occupation**                                                                                                                                                                             
  Farmer                                 79 (11.9)              122 (10.4)      27 (11.9)           174 (10.8)    59 (13.1)           142 (10.2)    155 (9.7)     46 (18.9)     83 (11.5)    118 (10.6)
  Employed                               38 (5.7)               73 (6.2)        10 (4.4)            101 (6.3)     31 (6.9)            80 (5.8)      99 (6.2)      12 (4.9)      43 (6)       68 (6.1)
  Retired                                62 (9.4)               122 (10.4)      19 (8.4)            165 (10.2)    56 (12.5)           128 (9.2)     167 (10.5)    17 (7)        66 (9.2)     118 (10.6)
  Unemployed                             91 (13.7)              178 (15.2)      40 (17.7)           229 (14.2)    66 (14.7)           203 (14.6)    222 (13.9)    47 (19.3)     99 (13.8)    170 (15.2)
  Housekeeper                            393 (59.3)             678 (57.8)      130 (57.5)          941 (58.4)    237 (52.8)          834 (60.1)    949 (56.6)    122 (50)      429 (56.9)   642 (57.5)
  **Income**                                                                                                                                                                                 
  Poor                                   603 (91)               1052 (89.7)     211 (90.4)          1444 (89.7)   406 (90.4)          1249 (90.1)   1429 (89.8)   226 (92.6)    647 (89.9)   1008 (90.3)
  Medium                                 52 (7.8)               96 (8.2)        11 (4.9)            137 (8.5)     35 (7.8)            113 (8.1)     134 (8.4)     14 (5.7)      52 (7.2)     96 (8.6)
  Good                                   8 (1.2)                25 (2.1)        4 (1.8)             29 (1.8)      8 (1.8)             25 (1.8)      29 (1.8)      4 (1.6)       21 (2.9)     12 (1.1)
  **Body mass index (BMI)**                                                                                                                                                                  
  \< 18.5                                4 (0.6)                11 (0.6)        1 (0.4)             14 (0.9)      3 (0.7)             12 (0.9)      12 (0.8)      3 (1.2)       6 (0.8)      9 (0.8)
  18.5 - 25                              239 (36)               416 (35.5)      79 (35)             576 (35.8)    170 (37.9)          485 (35)      561 (35.2)    94 (38.5)     270 (37.5)   385 (34.5)
  25 - 30                                250 (37.7)             486 (41.4)      94 (41.6)           642 (39.9)    185 (41.2)          551 (39.7)    642 (40.3)    94 (38.5)     265 (36.8)   471 (42.2)
  ≥ 30                                   170 (25.6)             260 (22.2)      52 (23)             387 (23.5)    91 (20.3)           339 (24.4)    377 (23.7)    53 (21.7)     179 (24.9)   251 (22.5)
  **Duration since diagnosis (years)**                                                                                                                                                       
  \< 5                                   315 (47.5)             640 (54.6)      106 (46.9)          849 (52.7)    260 (57.9)          695 (50.1)    826 (51.9)    126 (522.9)   389 (54)     566 (50.7)
  5 - 9                                  135 (20.4)             231 (19.7)      40 (17.7)           326 (20.2)    89 (19.8)           277 (20)      314 (19.7)    52 (21.3)     134 (18.6)   232 (20.8)
  10 - 14                                118 (17.8)             180 (15.3)      49 (21.7)           249 (15.5)    61 (13.6)           237 (17.1)    264 (16.6)    34 (13.9)     124 (17.2)   174 (15.6)
  15 - 19                                54 (8.1)               75 (6.4)        13 (5.8)            116 (7.2)     22 (4.9)            107 (7.7)     109 (6.8)     20 (8.2)      41 (5.7)     88 (7.9)
  20                                     41 (6.2)               47 (4.0)        18 (8.0)            70 (4.3)      17 (3.8)            71 (5.1)      79 (5.0)      9 (3.7)       32 (4.4)     56 (5.0)

The results of the logistic regression ([Table 5](#tbl44190){ref-type="table"}) indicated that gender was significantly associated with adherence to physical activity (OR = 0.716) and non-smoking (OR = 1.503); that is, women were more likely to make time for regular exercise than men. However, women were less likely to adhere to non-smoking behavior than men. There was also a significant association between age and adherence to both a low-salt diet (OR = 1.497) and medication (OR = 1.435). This relationship indicates that people under 50 had a more rigorous adherence to a low-salt diet than those over 50 years of age. Participants under 50 also had better adherence to their medication regimens than the other group. Married people displayed significantly more adherence to a low-salt diet than single people (OR = 0.603). Again, patients living in rural areas exhibited a higher rate of non-smoking behavior than those residing in cities (OR = 0.602). The results also revealed that individuals who had a manometer at home (OR = 0.680) and used it to take blood pressure measurements (OR = 0.721) had significantly greater adherence to their medications compared to those with no access to home monitoring. BMI was associated with weight management (OR = 0.803); patients with a BMI between 25 and 30 were more likely to manage their weight than those whose BMI was under 25. A significant relationship was also found between the amount of time that had passed since their diagnosis and adherence to physical activity (OR = 0.730), which indicates that patients who had been diagnosed more than 5 years previously had greater adherence to physical activity than those with less than 5 years since their diagnosis. The other factors (educational level, family history, and income) were not significantly associated with either type of self-care behavior.

###### Associations Between Demographic and Health Characteristics and Hypertension Self-Care Behaviors

  Characteristics             Low-Salt Diet OR (95% CI)   Medication Adherence OR (95% CI)   Physical Activity OR (95% CI)   Nonsmoking OR (95% CI)   Weight Management OR (95% CI)
  --------------------------- --------------------------- ---------------------------------- ------------------------------- ------------------------ -------------------------------
  **Gender**                                                                                                                                          
  Male                        1.019                       1.027                              0.716                           1.503                    1.050
                              (0.766 - 1.355)             (0.845 - 1.249)                    (0.577 - 0.888)                 (1.146 - 1.970)          (.867- 1.273)
  Female                      1.00                        1.00                               1.00                            1.00                     1.00
  **Age groups**                                                                                                                                      
  \< 50                       1.497                       1.435                              1.104                           0.826                    0.896
                              (1.037 - 2.161)             (1.133 - 1.818)                    (0.852 - 1.430)                 (0.590 - 1.157)          (0.717 - 1.120)
  \> 50                       1.00                        1.00                               1.00                            1.00                     1.00
  **Marital status**                                                                                                                                  
  Single                      0.603                       0.936                              1.274                           1.023                    0.992
                              (0.437 - 0.831)             (0.735 - 1.192)                    (0.960 - 1.691)                 (0.727 - 1.441)          (0.781 - 1.260)
  Married                     1.00                        1.00                               1.00                            1.00                     1.00
  **Region**                                                                                                                                          
  Urban                       1.004                       1.186                              0.954                           0.620                    .8660
                              (0.759 - 1.328)             (0.979 - 1.438)                    (0.770 - 1.181)                 (0.468 - 0.822)          (0.717 - 1.045)
  Rural                       1.00                        1.00                               1.00                            1.00                     1.00
  **Education level**                                                                                                                                 
  University                  1.492                       0.830                              0.078                           2.645                    0.839
                              (0.673 - 3.309)             (0.509 - 1.355)                    (0.578 - 1.030)                 (0.952 - 7.348)          (0.514 - 1.370)
  Diploma                     1.174                       0.699                              0.759                           0.853                    1.085
                              (0.518 - 2.663)             (0.568 - 0.861)                    (0.759 - 1.226)                 (0.644 - 1.130)          (0.888 - 1.326)
  Illiterate                  1.00                        1.00                               1.00                            1.00                     1.00
  **Family**                                                                                                                                          
  No                          0.988                       0.939                              1.055                           0.989                    1.003
                              (0.747 - 1.307)             (0.776 - 1.137)                    (0.851 - 1.306)                 (0.755 - 1.297)          (0.831 - 1.210)
  Yes                         1.00                        1.00                               1.00                            1.00                     1.00
  **Manometer**                                                                                                                                       
  No                          0.867                       0.680                              1.124                           0.793                    0.884
                              (0.596 - 1.261)             (0.525 - 0.881)                    (0.830 - 1.522)                 (0.531 - 1.183)          (0.682 - 1.146)
  Yes                         1.00                        1.00                               1.00                            1.00                     1.00
  **Measurement**                                                                                                                                     
  No                          0.885                       0.721                              0.907                           0.671                    0.857
                              (0.578 - 1.353)             (0.538 - 0.967)                    (0.652 - 1.262)                 (0.414 - 1.086)          (0.639 - 1.149)
  Yes                         1.00                        1.00                               1.00                            1.00                     1.00
  **Income**                                                                                                                                          
  \< 1000000                  0.618                       0.865                              0.959                           1.432                    1.053
                              (0.358 - 1.070)             (0.625 - 1.198)                    (0.669 - 1.374)                 (0.863 - 2.377)          (0.770 - 1.440)
  \> 1000000                  1.00                        1.00                               1.00                            1.00                     1.00
  **Body mass index(BMI)**                                                                                                                            
  30                          1.015                       1.149                              1.399                           1.204                    1.018
                              (0.699 - 1.472)             (0.895 - 1.474)                    (0.841 - 2.328)                 (0.841 - 1724)           (0.796 - 1.302)
  30 - 25                     1.080                       0.904                              1.027                           1.156                    0.803
                              (0.785 - 1.485)             (0.726 - 1.126)                    (0.817 - 1.291)                 (0.852 - 1.569)          (0.648 - 0.996)
  \< 25                       1.00                        1.00                               1.00                            1.00                     1.00
  **Duration of diagnosis**                                                                                                                           
  \< 5                        1.263                       1.327                              0.730                           1.040                    0.876
                              (0.956 - 1.669)             (1.096 - 1.606)                    (0.589 - 0.905)                 (0.794 - 1.363)          (0.726 - 1.057)
  5 \>                        1.00                        1.00                               1.00                            1.00                     1.00

5. Discussion {#sec173943}
=============

The aim of this study was to determine the prevalence of self-care behaviors among patients with high blood pressure. The ratios for these behaviors were low in terms of medication adherence, healthful diet, physical activity, and weight management (less than 50%) and were moderate regarding non-smoking (more than 50%).

Based on our results, there was an absence of a healthful diet (i.e., a low-fat and low-salt diet, including the avoidance of salt while both cooking and eating as well as increased fruit and vegetable consumption) in 87.7% of the participants. They reported that they added extra salt to their food while cooking (87.3%) and eating (61.3%). In their study on African-American participants, Warren-Findlow et al. found that 22% of patients had tried a low-salt diet ([@A35805R29]). Hu conducted a study of high blood pressure among Chinese patients and showed that 81% of them did not avoid salt consumption, which is in line with the findings of the present study ([@A35805R27]). The WHO suggests that every adult should consume less than 5 grams (2000 mg) of sodium each day ([@A35805R34]); however, in most countries, the daily consumption of salt per person is between 9 - 12 grams on average ([@A35805R35]). Iran is not an exception in this case, which is also in line with the present study. The consumption of foods containing high fat and salt along with the insufficient consumption of fruits and vegetables are influential factors that lead to high blood pressure and its ineffective management ([@A35805R11], [@A35805R36]). Thus, there is a need to implement necessary educational interventions to limit salt expenditure in traditional foods and to increase the consumption of fruits and vegetables instead. There is also a need for guidelines to be set by health service providers to encourage people to improve their diets.

Our results indicated that few participants adhered to their medication protocols. Although 74.8% of the participants had been prescribed medications, only 36.1% of them were adherent, which is lower than the rate reported in the studies of Warren-Findlow et al. (59.8%) ([@A35805R29]) and Hu et al. (51.9%) ([@A35805R27]). It seems that taking medications and adhering to them is of little importance to patients with high blood pressure.

Based on the outcomes of this and other corresponding studies ([@A35805R14], [@A35805R29], [@A35805R37], [@A35805R38]), as age increases, the adherence to medication also rises. It seems that as one ages, he/she becomes more sensitive about his/her disease and starts to take medications in a regular manner in order to control it. Similar to other studies ([@A35805R27], [@A35805R29]), women in this study demonstrated greater adherence to their medications then men. Based on the low drug adherence rates among the participants of this study, treatment programs that focus on health education, the importance of medication adherence, and maintaining an effective relationship between patients and physicians are essential in this population to control high blood pressure.

We found a higher rate of smoking in men than in women and also in elderly participants compared with youths, which is in line with the findings of similar studies ([@A35805R27], [@A35805R29], [@A35805R39]). However, 1592 (86.7%) patients in this study avoided tobacco use, which is a higher incidence compared to other studies. This finding might be due to the social and cultural differences between Iran and other countries ([@A35805R27], [@A35805R29]). For example, none of the participants in the present study consumed alcohol because alcoholic drinks are banned in Iran, as it is a Muslim country.

Less than one-fourth of the participants took part in physical activity at least 30 minutes almost every day. This rate is much lower than what has been suggested and also what has been reported by other studies. Various researchers have indicated that a low level of physical activity is associated with hypertension ([@A35805R36], [@A35805R40], [@A35805R41]). The WHO has suggested 30 minutes of physical activity five days a week to prevent and control high blood pressure ([@A35805R11]); exercise is an extensive, available, cheap, and effective intervention that can be done in one's leisure time and according to one's own personal needs and preferences ([@A35805R42]).

Our results indicated that 1166 (63.5%) of the individuals were overweight and obese, and only 39.2% of the sample managed their weight. People often become obese and overweight as they age, which is why older people are more subject to hypertension, a topic that needs more attention from physicians and health service providers but instead seems to have been ignored by them. This trend has been reported by numerous studies ([@A35805R29], [@A35805R43]). Investigators have shown that losing weight leads to a greater decrease in blood pressure than pharmacological treatment alone ([@A35805R44]-[@A35805R47]). In addition, losing about 5 - 10 percent of one's body weight can have a positive impact on controlling blood pressure ([@A35805R44]). Thus, interventions should be carried out with hypertensive patients to reduce their weight.

The strength of the present study was that it investigated a large urban and rural population with a high response rate. However, as more than 80% of the participants were over 50 years old and 62% of patients were illiterate, there was not a normal distribution of all possible age groups, which was considered a limitation of the study.

5.1. Conclusion {#sec173942}
---------------

There was minor adherence in terms of nutrition/diet, medication intake, weight management, and physical activity. Self-care providers should therefore improve their actions and also their communications with the patient to ensure a better influence on self-care behaviors. Educational programs for the youth and also the elderly should also be expanded
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